Downregulation of the growth hormone-induced Janus kinase 2/signal transducer and activator of transcription 5 signaling pathway requires an intact actin cytoskeleton.
Transient activation of the signal transducers and activators of transcription (STAT) proteins in response to growth hormone (GH) and other type II cytokines plays a pivotal role on specific gene transcription. The negative regulation of STATs seems to be exerted at the GH receptor (GHR)/Janus Kinase (JAK) complex and involves two main mechanisms: (1) the GH-induced ubiquitination/internalization of GHR and (2) the action of SOCS proteins. Since GH regulates cellular cytoskeleton with potential implications in GH signaling, we investigated the effects of actin cytoskeleton disruption on the kinetics of GH-activated GHR/Janus kinase 2 (JAK2)/signal transducer and activator of transcription 5 (STAT5) signaling pathway. Disruption of the actin-based cytoskeleton with cytochalasin D (CytoD) did not affect the rapid GH induction of JAK2 and STAT5 activities. However, pretreatment of BRL-4 cells with CytoD prolonged both, JAK2/STAT5 tyrosine phosphorylation and STAT5 DNA binding activity, for at least 2 h. Our results demonstrated that the synthesis of the several SOCS proteins (SOCS-1, -2, and -3) was not affected by treatment of the cells with CytoD. On the other hand, the inhibitory actions of SOCS1, 2, and -3 on GH-induced STAT5 reporter activity were partially blocked by disruption of the cytoskeleton. Disassembly of the actin filaments by CytoD is accompanied by accumulation of ubiquitinated forms of GHR but it does not affect GHR internalization. We conclude that the integrity of the actin cytoskeleton network plays an essential role in the negative regulation of GHR/JAK2/STAT5 signaling pathway by facilitating the GHR ubiquitination/degradation through mechanisms acting downstream SOCS.